between the presence of medical students in the ED and patient LOS, an established patient-centered outcome and marker of ED performance. 3 Methods | During a required third-year emergency medicine clerkship at 3 urban, academic EDs associated with the University of Pennsylvania Health System, Philadelphia, students were assigned approximately nine 8-to 12-hour shifts over 3 weeks, during which they were expected to evaluate and follow-up several patients presenting to the ED. The institutional review board at the University of Pennsylvania approved this study and provided a waiver of participant consent.
During the fourth week of each rotation, students participated in an anesthesiology week and were absent from the ED. We examined sequential patient visits from 2000 through 2014, calculating LOS from arrival until ED discharge or admission, and comparing clerkship student presence with student absence from the ED. Summer and winter vacation periods were excluded.
Multivariable generalized linear models included visitlevel covariates and dummy variables for all clerkship weeks, and for weeks 1, 2, and 3 individually, and used a γ distribution and clustering by day and hospital. Baseline differences in covariates were assessed for potential confounding factors along with the prevalence of International Classification of Diseases, Ninth Revision (ICD-9), diagnosis codes (using the Benjamini-Hochberg correction for multiple comparisons).
Sensitivity analyses were performed by assessing unadjusted differences using t tests, examining each year and hospital individually, and reassigning visits in which patients left without being seen to varying percentiles of LOS. Two-sided statistical tests with an α level of .05 were performed using Stata version 13 (StataCorp).
Results | More than 1.3 million ED visits were analyzed ( Table 1) . There were no significant differences among visit covariates, including ICD-9 code prevalence, between clerkship and control weeks. Weekly resident turnover rate was significantly lower during the clerkship weeks compared with the control weeks (mean [ Mean (SD) LOS was 264.7 (253.7) minutes overall; adjusted LOS was 4.6 minutes (95% CI, 2.7-6.6 minutes) longer (P < .001) when clerkship students were present in the ED ( Table 2) . This was significant across all 3 hospitals and consistent across each of the 3 clerkship weeks. Unadjusted differences for the primary outcome and the sensitivity analysis .06
Year 2000 19.1 (7.6 to 30.7)
.001 19.1 (7.6 to 30.7)
.001 .51
Patients left without being seen 5% and .32 for hospital C.
c All data in this row were calculated using the t test.
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